Antimutagenicity of a low molecular weight superoxide dismutase mimic against oxidative mutagens.
A set of stable nitroxide free radicals that are used as spin labels have been shown to possess metal-independent superoxide dismutase-like activity. Unlike superoxide dismutase (SOD), these compounds are low molecular weight, and readily penetrate into the cell. A representative nitroxide, 4-hydroxy-2,2,6,6-tetramethylpiperidinyloxy (Tempol), was investigated for antimutagenic activity in the XPRT forward mutation assay in CHO AS52 cells. AS52 cells were exposed to hydrogen peroxide, or the hypoxanthine/xanthine oxidase superoxide generating system, in the presence or absence of 10 mM Tempol. Tempol itself was not mutagenic or toxic to AS52 cells. Tempol protected cells nearly completely from the cytotoxic and mutagenic effects of hydrogen peroxide and hypoxanthine/xanthine oxidase. We have previously shown that nitroxides do not alter the extracellular concentration of hydrogen peroxide, and that they are taken up by mammalian cells, suggesting that the antimutagenic activity of Tempol is an intracellular phenomenon.